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Description 

BACKGROUND OF THE INVENTION 

I. Field of the Invention s 

The present invention relates generally to digital 
communication systems and, more specifically, to a 
method and apparatus for adjusting transmitter power 
in such systems both to minimize interference among io 
transmitters operating simultaneously and to maximize 
the quality of individual communications. 

II. Description of the Related Art 

is 

In a cellular telephone or personal communication 
system (PCS), a large number of "mobile stations' com- 
municate through cell sites or "base stations". The trans- 
mitted signal experiences multipath fading as the mobile 
station moves in relation to features in the environment 20 
that reflect the signal. Controlling mobile station trans- 
mitter power to overcome multipath fading is described 
in U.S. Patent No. 5,056,109, titled "METHOD AND AP- 
PARATUS FOR CONTROLLING TRANSMISSION 
POWER IN A CDMA MOBILE CELLULAR TELE- 2S 
PHONE SYSTEM", issued on October 8, 1991 to the 
assignee of the present invention. 

EP-A-0 548 939 published 30/6/93 discloses how, 
in order to provide for a mobile communication network 
of a cellular type, a transmission power control system 30 
capable of keeping a signal quality constant, an average 
bit error rate is measured on a receiving side in connec- 
tion with a communication channel being in use. If the 
average bit error rate is not greater than a first rate 
threshold value, transmission power *is'dci:reased by a 35 
predetermined amount on a transmitting side. If the av- 
erage bit error rate is not less than a second rate thresh- 
old value which is greater than the first rate threshold 
value, the transmission power is increased by the pre- 
determined amount on the transmitting side. Preferably, 40 
an average reception level is additionally measured to 
adjust the transmission power when the bit error rate is 
less or greater than the first or the second rate threshold 
value. The first and/or the second rate threshold value 
is adaptivety adjusted by counting the number of times 
by which the bit error rate exceeds a predetermined 
maximum allowable rate. It is possible to use an average 
carrier to interference ratio with threshold ratio values 
substituted for the threshold rate values and with a pre- 
determined minimum allowable ratio used. so 

If the mobile station transmits an excessively pow- 
erful signal, it will interfere with the transmitted signals 
of other mobile stations. If the mobile station transmits 
an insufficiently powerful signal, the base station will be 
unable to recover the transmitted information from the ss 
received signal. In the above-referenced patent, the 
base station measures the power of the signal received 
from a mobile station and transmits power adjustment 
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commands to the mobile station over a separate chan- 
nel. The commands instruct the mobile station to in- 
crease or decrease transmission power to maintain the 
average received signal power at a predetermined level. 
The base station must periodically adjust the transmis- 
sion power of the mobile station to maintain an accept- 
ance balance between interference and signal quality 
as the mobile station moves. 

The base station processor may monitor error rates 
in the received signal to select an optimal power level 
at which to maintain the average received signal. The 
base station processor detects errors as disclosed in 
WO 95/01032 published 5/1/95, titled "METHOD AND 
APPARATUS FOR DETERMINING THE DATA RATE 
OF A RECEIVED SIGNAL", and assigned to the assign- 
ee of the present invention. In the exemplary CDMA cel- 
lular telephone system described in the above-refer- 
enced U.S. patent and published PCT application, the 
mobile station transmits frames" comprising "symbols", 
which represent digitized voice or other data. Further 
details on the exemplary CDMA cellular telephone sys- 
tem are described in U.S. Patent No. 5,103,459, titled 
■SYSTEM AND METHOD FOR GENERATING SIGNAL 
WAVEFORMS IN A CDMA CELLULAR TELEPHONE 
SYSTEM", issued April 17, 1992 to the assignee of the 
present invention. 

The mobile station encodes frames at one of four 
rates; the rate is selected according to the needs of the 
user. The maximum rate, which is generally preferred 
for high quality voice transmissions or rapid data trans- 
missions, is called full rate". Rates of one half, one 
fourth, and one eighth of the full rate are called "half 
rate", "quarter rate", and "eighth rate" respectively. Each 
symbol of a frame to be encoded at half rate, quarter 
rate, and eighth rate is repeated two, four, and eight 
times, respectively, to fill the frame. The frame is then 
transmitted to the base station at a constant rate, re- 
gardless of the rate at which the symbols are encoded. 

The base station has no advance notice of the data 
rate at which a received frame is encoded and the rate 
may be different from that of the previous received 
frame. The base station decodes each received frame 
at each of the four rates and produces a set of error met- 
rics corresponding to each rate. The error metrics pro- 
vide an indication of the quality of the received frame 
and may include a cyclic redundancy check (CRC) re- 
sult, a Yamamoto Quality Metric,- and a rerencoded symr . 
bol comparison result. The generation and use of these 
error metrics are well known in the art with details pro- 
vided in the article "Vrterbi Decoding Algorithm for Con- 
volutional Codes with Repeat Request", Hirosuke 
Yamamoto et al., IEEE Transactions on Information 
Theory, Vol. IT-26, No. 5, September 1980. The set of 
error metrics for the decoding of each frame at each rate 
thus includes one or more of the CRC result, the 
Yamamoto Quality Metric, and the re-encoded symbol 
comparison result. The base station processor analyzes 
the sets of error metrics using a novel decision algorithm 
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and determines the most probable rate at which the ^re- 
ceived frame was encoded. The base station then uses 
the rate decision to select the corresponding decoded 
data from the multiple data rate decodings to recover 
the transmitted frame information. 

The base station processor also produces an "eras- 
ure" indication if the quality of the frame data is too poor 
for the processor to determine the rate. Similarly, the 
processor produces a full rate likely" indication if bit er- 
rors exist in the data but the rate is probably full rate. If 
an erasure occurs, the base station may simply discard 
the frame or may replace it with interpolated data. 

It would be desirable to monitor the error rate of the 
received frames and to periodically adjust the transmis- 
sion power level to maintain the error rate at an accept- 
able value. These problems and deficiencies are clearty 
f eft in the art and are solved by the present invention in 
the manner described below. 

SUMMARY OF THE INVENTION 

The invention in its widest aspect is set forth in 
Claims 1, 14 and 18 written in two part format relative 
to US-A-5,056,109. 

The present invention comprises a method and ap- 
paratus for adjusting the power level of a remote trans- 
mitter to provide a substantially constant error rate in 
the received data. The present invention may be used 
in the base station of a cellular telephone system to max- 
imize the number of mobile stations that may transmit 
simultaneously with minimal interference by enhancing 
control over the power of the signal that each mobile 
station transmits. 

Jn the CDMA cellular telephone system described 
in the above-referenced U.S. patent, the mobile station 
transmits a signal comprising frames of digitized voice 
or other information to the base station at an initial power 
level or setpoint. As described in the above-referenced 
WO 95/01032, the information is encoded into either full 
rate, half rate, quarter rate, or eighth rate data frames. 
The base station receives the signal and decodes each 
frame at each of these rates. A corresponding set of er- 
ror metrics is produced for each rate that provides an 
indication of the quality of the received information if the 
frame is decoded at that rate. The base station proces- 
sor then analyzes the sets of error met rics-usinq a de- 
cision algorithm and either providesan indication of the 
most probable rate at which the i nformation was encp d- 
ed or provides an "erasure" indication, i.e., an indication 
that the rate could not be determined with the desired 
probability of correctness. 

In the present invention, the base station processor 
counts the number of consecutive frames encoded at a 
rate such as full rate and the number of frames that are 
erasures. A count of a predetermined number of con- 
secutive full rate indications, i.e., without an intervening 
less than full rate indication, erasure indication or full 
rate likely indication, is indicative of a high quality full 



rate transmission and is called a full rate run." If the 
processor detects a full rate run and then detects an ad- 
ditional full rate frame, it should decrease the signal 
power to a level at which a small but acceptable number 
* of erasure or full rate likely indications occur between 
the full rate frames. For example, one enor indication in 
100 full rate frames, where each frame consists of 576 
symbols and is transmitted at a rate of 28,800 symbols 
per second, is inaudible in a transmission consisting of 
10 ordinary speech 

A count of a predetermined number of consecutive 
erasure indications, i.e., without an intervening other 
rate indication, is indicative of a poor quality transmis- 
sion and is called an "erasure run." If the processor de- 
is teds an erasure run, it should increase the signal power. 
The increased signal power may overcome multipath 
fading, thereby reducing the erasure rate. 

A predetermined consecutive number of half rate, 
quarter rate, or eighth rate indications is called a "vari- 
20 able rate run." As a further enhancement in controlling 
transmitter power the processor may, while in a variable 
rate run, also reduce the signal power if it detects a half 
rate, quarter rate, or eighth rate indication. In addition, 
while in the variable rate run, the processor may in- 
2S crease the signal power if it detects an erasure indica- 
tion. 

Although the present invention may be used to ad- 
just the power level of transmissions consisting of any 
type of data, it is optimized for transmissions consisting 
30 of voice information. In communications systems such 
as the cellular telephone system described in WO- 
95/01032 mentioned above and in the above-refer- 
enced U.S. patent, voice transmissions are encoded at 
a variable rate; the complexity of the speech determines 
the rate. However, continuous speech is generally en- 
coded at full rate. Speech occurring after a period of rel- 
ative inactivity may be encoded at lower rates, transi- 
tioning to full rate as the speech increases in complexity. 
The algorithm thus expects to detect variable rate runs 
40 alternating with full rate runs as the speaker pauses be- 
tween words or syllables. Therefore, the processor may 
also increase the signal power if it detects an erasure 
indication or a full rate likely indication following a full 
rate run. The increment by which the processor increas- 
es es the power upon detecting an erasure or full rate likely 
indication following a full rate run need not be the same 
as the increment by which the processor increases <the* . ... • ^ 
power upon detecting an erasure run. 

The foregoing, together with other features and ad- 
so vantages of the present invention, will become more ap- 
parent when referring to the folbwig specification, 
claims, and accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

55 

The features, objects, and advantages of the 
present invention will become more apparent from the 
detailed description set forth below when taken in con- 
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junction with the drawings in which like reference char- 
acters identify correspondingly throughout and wherein: 

Figure 1 is a block diagram showing the present in- 
vention in the base station receiver of a cellular tet- 5 
ephone system; 

Figure 2 is a generalized flow diagram of an exem- 
plary power control setpoint algorithm; and 
Figures 3a -3c illustrate a detailed flow diagram of 
an exemplary power control setpoint algorithm for 10 
a determined rate decision pattern. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

15 

In a CDMA cellular communication system where 
system user capacity is a function of the total system 
power, any reduction of mobile station power facilitates 
an increase in system capacity. The present invention 
provides a method and system for closely and dynami- 20 
cally controlling the mobile station transmitter power as 
a function of the communication link. Through dynamic 
control over mobile station transmitter power, greater 
system capacity may be achieved. 

In Fig. 1, the present invention is used in a base 2s 
station receiver of a CDMA cellular telephone system. 
This receiver is described in the above-referenced U.S. 
Patent and is now described only briefly. A mobile sta- 
tion (not shown) transmits a communication signal, typ- 
ically a CDMA signal of a spreading bandwidth, for ex- 30 
ample of 1 .25 MHz at one frequency band, to the base 
station radio receiver (not shown). 

In order to aid in understanding of the present in- 
vention, a brief discussion of the mobile station data en- 
coding for transmission is provided. In the exemplary 35 
embodiment, user data provided at various data rates 
is encoded and formatted for transmission in data 
frames typically 20 milliseconds in length. The user data 
along with frame overhead data are preferably forward 
error correction encoded. The effective data rates for 40 
this example are 9.6 kbps (full rate), 4.8 kbps (half rate), 
2.4 kbps (quarter rate) and 1.2 kbps (eighth rate). It 
should be noted that a constant symbol rate for the 
frames is preferred but is not necessary. 

In this example rate 1/3 convolutional encoding is *5 
used to produce three symbols for each user data or 
• frame overhead bits. For a full rate frame, corresponding ■* - 
to a 9.6 kbps data rate, a total of 1 92 user data and frame 
overhead bits are encoded to produce 576 symbols for 
the frame. For a half rate data frame, corresponding to so 
a 4.6 kbps data rate, a total of 96 user data and frame 
overhead bits are encoded to produce 288 symbols for 
the frame. Similarly for quarter rate and eighth rate data 
frames, respectively corresponding to 2.4 and 1.2 kbps 
data rates, a total of 48 and 24 user data and frame over- ss 
head bits are encoded to produce 144 and 72 symbols 
for the respective rate frame. It should be noted that 
groups of symbols are converted into a respective or- 



thogonal function sequence or code of a set of orthog- 
onal function codes according to the value of the symbol 
set. In the exemplary embodiment, six symbols form a 
binary value that is used to select one of sixty-four Walsh 
function sequences each sixty-four chips in length. Fur- 
ther details on this modulation scheme are disclosed in 
the above mentioned U.S. Patent No. 5,103,459. 

At the base station the signal is received at antenna 
100 and provided to receiver 102 for frequency down- 
conversion and filtering. Analog-to-digital (A/D) convert- 
er 1 04 receives the analog spread spectrum signal from 
receiver 102 and converts it to a digital signal. A pseu- 
dorandom noise (PN) correlator 106 receives the digital 
signal and a PN code provided by a PN generator 108. 
PN correlator 106 performs a correlation process and 
provides an output to a Fast Hadamard Transform digital 
processor or filter 110. 

In a preferred embodiment of a multipath diversity 
receiver, PN generator 108 generates a plurality of a 
same PN codes with timing offsets dependent upon the 
particular path of the signal. PN correlator 106 corre- 
lates each of the PN codes with a respective path signal 
to produce a respective orthogonal function symbol da- 
ta. Filter 110 converts the orthogonal function symbol 
data into soft decision symbol data for each multipath 
signal. The multipath symbol data is then combined and 
provided as soft decision symbol data for decoding by 
user data decoder 112. 

Filter 110, as part of the conversion process, deter- 
mines from each orthogonal function symbol from each 
multipath signal, an energy value. Keeping in mind that 
each orthogonal function symbol is converted into a 
group of data symbols, the energy values from the dif- 
ferent paths are combined to produce a corresponding 
symbol energy value. Filter 110, in addition to providing 
soft decision data to decoder 112, also provides the 
symbol energy value to power averager circuit 114. 

Decoder 112, which typically includes a Vrterbi de- 
coder, receives the filter soft decision symbol data out- 
put and produces user data and decoder error metrics 
which are provided to rate determination processor 116. 
Processor 116 may send the user data to a digital-to- 
analog converter or other output circuitry (not shown). 
Decoder 112 is described in further detail in the above- 
referenced WO 95/01032 and is only briefly described 
herein. 

• •♦- .Upon reception at the base station, decoder 11 2 de- • 
codes each frame at each possible rate and provides a 
corresponding set of error metrics representative of the 
quality of the symbols as decoded at each rate. Error 
metrics for decodings at each rate include, for example, 
a symbol error result based upon a re-encoding of the 
decoded bits to produce re-encoded symbols that are 
then compared with the received symbols and a 
Yamamoto Quality metric, in addition, for full rate and 
half rate frames, a CRC check result is performed on 
CRC bits in the frame overhead bits. 

After decoder 112 has decoded each frame, proc- 
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essor 116 executes the rate determination algorithm de- 
scribed in the above-referenced WO 95/01032 to deter- 
mine the most likely rate at which the frame was encod- 
ed. The algorithm uses the error metrics provided by de- 
coder 112 to estimate or decide the rate at which the 
frame of data was transmitted. Once processor 116 de- 
termines the rate for the frame of data, the data is inter- 
preted by control bits included in the frame as either con- 
trol or user data with the user data output for further use. 
From the error metrics, processor 116 determines 
whether the received data frame contained data that 
was transmitted at either full rate, half rate, quarter rate 
or eighth rate and generates a corresponding rate indi- 
cation. This rate indication is provided to outer loop pow- 
er control processor 1 1 B, whose function is described in 
further detail later herein. 

I n the case where the error metrics provided by de- 
coder 112 indicate to processor 116 that the received 
frame was corrupted beyond that which the error cor- 
rection techniques employed by decoder 112 may cor- 
rect, processor 116 does not decide the rate of the data 
for the frame. Processor 116 in this case does not use 
or provide an output of the data for that frame, with the 
frame being considered an erasure frame. Processor 
116, for the erasure frame, generates and provides an 
erasure indication to processor 118 indicative that it 
could not determine the rate at which the frame was en- 
coded. 

Where the error metrics provided by decoder 112 
indicate to processor 116 that the received frame is a 
corrupted full rate frame that was corrected by decoder 
112, typically in this case the metrics indicate only that 
an error exists in the CRC. From this information, proc- 
essor 116 determines that the most likely the rate of the 
data io: the frame is that of full rate and identifies the 
frame as a full rate likely frame. Processor 116 uses or 
outputs the data as if it were full rate data with a condi- 
tional understanding that it may contain errors. Proces- 
sor 116 for the full rate likely frame generates and pro- 
vides a full rate likely indication to processor 118. 

The rate decisions and detected frame errors may 
be used as an indication of the power level at which the 
mobile station need transmit signals so as to maintain 
a quality communication link. In those cases where a 
number of frames are received at a rate or rates in which 
the occurrence of frames in error is low, the mobile sta- 
tion transmitter power may be reduced. This transmitter- 
power reduction may continue until the error rate begins 
to rise to a level which may adversely affect the quality 
of the communication link. Similarly the power may be 
increased where the errors adversely affect the quality 
of the communication link. 

Upon receiving the rate indications from processor 
1 1 6, processor 1 1 8 executes a novel algorithm to control 
a power level setpoint. This setpoint is used as dis- 
cussed with reference to Fig. 1 in generating power 
commands which control the power of the mobile station 
transmitter power. 



As mentioned previously filter 110 provides the 
scaled symbol energy value to power averager 114. 
Power averager 114 sums or averages the scaled sym- 
bol energy values over a 1.25 millisecond interval, i.e. 
5 corresponding to a group of six Walsh symbols or thirty- 
six data symbols, and provides a received power level 
signal to comparator 120. 

Processor 118, which includes appropriate internal 
counters, program memory and data memory, com- 

10 putes under program control, a power level setpoint sig- 
nal as described below and provides it to comparator 
120. Processor 118 may be either located at the base 
station through which the mobile station is in communi- 
cation or at a remote location such as the mobile tele- 

15 phone switching office (not shown). In the situation 
where the mobile station is communicating through mul- 
tiple base stations, with power control provided through 
the multiple base stations, from a control standpoint, the 
location of processor 118 at the MTSO is more conven- 

20 ient. In those situations where processors 116 and 118 
are located together, the function of these two proces- 
sors may be combined into a single processor. 

Comparator 1 20 compares the received power level 
signal and the power level setpoint signal, and provides 

2S a deviation signal representative of the deviation of the 
received power from the power level setpoint set by 
processor 118. Power up/down command generator 
122 receives the deviation signal and generates either 
a power up command or a power down command, which 

30 the base station transmits to the mobile station (not 
shown). Should the signal from power averager circuit 
114 fall below the threshold established by the power 
level setpoint signal, the deviation signal generated by 
comparator results in the generation of a power up com- 
as mand. Similarly, should the power averager circuit sig- 
nal exceed the power level setpoint signal, a power 
down command is generated. These power commands 
are provided to transmitter 124 where they are inserted 
into the data being transmitted to the mobile station. 

40 Transmitter 1 24 spread spectrum modulates and trans- 
mits the modulated data via antenna 100 to the mobile 
station. Transmitter 124 typically transmits the CDMA 
signal in a different frequency band than the mobile sta- 
tion transmission but of the same spreading bandwidth, 

45 e.g. 1.25 MHz. 

Fig. 2 illustrates a generalized flow diagram of this 

w ^algorithm used to, dynamically adjust the power level, 
setpoint and thus indirectly modify the mobile station 
transmitter power. The implementation of the algorithm 

50 seeks to effect a reduction or increase in the mobile sta- 
tion transmitter power as a function of the link quality 
with respect to various frame rate data. In this imple- 
mentation, a pattern of rate decisions is used to modify 
the power level setpoint. 

55 in Fig. 2, a group of one or more of frame rate de- 
cisions is provided for inspection, step 150. This group 
may be comprised of a collection of sequential frame 
rate decisions, or according to some other order, and/or 
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which may be dependent upon the frame rate. The 
group of rate decisions is inspected to determine if their 
pattern is matched to predetermined rate decision pat- 
tern P 1f step 152. If there is a pattern match, a modifi- 
cation in the power level setpoint is made, step 1 54. This 
modification may be in the form of an increase or de- 
crease in the power level setpoint by an incremental val- 
ue. This increase or decrease in the power level setpoint 
ultimately results in a corresponding increase or de- 
crease in the mobile station transmitter power. In those 
cases where a-rate decision pattern match indicates a 
good communication link, the power level setpoint is in- 
creased to result in the generation of power down com- 
mands and ultimately a decrease in mobile station trans- 
mitter power. Similarly, in those cases where a rate de- 
cision pattern match indicates a low quality communi- 
cation link, the power level setpoint is increased to result 
in the generation of power up commands and ultimately 
an increase in mobile station transmitter power. 

Should a pattern match occur with a modification of 
the setpoint, steps 152 and 154, a rate decision is up- 
dated, step 156, and the process repeated. Further de- 
tails on the update aspect of the invention are discussed 
later. 

In the event that pattern determination step 152 re- 
sults in no pattern matching, the process may proceed 
under several options. In one option the power level set- 
point may be modified, step 158, the rate decision up- 
dated, step 156, and the process repeated. The modifi- 
cation in step 158 is preferably a different modification 
from that of step 1 54 (increase vs. decrease or vice ver- 
sa) where a pattern match was detected. It should also 
be noted that any setpoint modification as discussed 
herein may also be set to provide no change in the set- 
point. " 1 

In a preferred implementation, should pattern deter- 
mination step 152 result in no pattern matching, at least 
one additional pattern determination step is performed. 
For example, the group of rate decisions is inspected to 
determine if their pattern is matched to another prede- 
termined rate decision pattern P2, step 160. If there is 
a pattern match, a modification in the power level set- 
point is made, step 1 62. This modification may be in the 
form of an increase or decrease in the power level set- 
point by an incremental value, or the setpoint is left un- 
changed. This increase or decrease in the power level 
, v.... setpoint ultimately, results, in a corresponding increase 
or decrease in the mobile station transmitter power. As 
was for the case of step 152 where no pattern match 
occurred, should there be no pattern match in step 160, 
the setpoint may be modified or left unchanged, step 
164. 

In the case where no pattern match occurs in step 
160, additional pattern match determinations and set- 
point modifications may be performed. Should there be 
no pattern match in each of these pattern match deter- 
minations, a final or N 01 pattern match determination is 
made. The group of rate decisions is inspected to de- 



termine if their pattern is matched to yet another prede- 
termined rate decision pattern P N , step 166. If there is 
a pattern match, a modification in the power level set- 
point is made, step 168. This modification may be in the 
5 form of an increase or decrease in the power level set- 
point by an incremental value, or the setpoint is left un- 
changed. This increase or decrease in the power level 
setpoint ultimately results in a corresponding increase 
or decrease in the mobile station transmitter power. As 

10 was for the case of steps 1 52 and 1 60 where no pattern 
match occurred, should there be no pattern match in 
step 166 the setpoint may be modified or left un- 
changed, step 170. 

The process steps of Fig. 2 are repeated generally 

15 with an updated group of rate decisions with the updat- 
ing accomplished in step 156. This updated group may 
be comprised of the previous group with the addition of 
a new frame rate decision and the deletion of the oldest 
frame rate decision using well known memory tech- 

20 niques. In the alternative, the group may be comprised 
of any collection of rate decisions as may be desired. 

It should be noted that the selected pattern typically 
defines whether an increase or decrease in the power 
level setpoint is necessary. Increase and decrease in- 

25 crements of the power level setpoint may be of different 
incremental quantities for the various pattern matches, 
but they may also be of the same incremental quantity. 
Furthermore pattern P 1p and patterns P 2 through P N , 
may each encompass a set of patterns to facilitate a 

30 modification associated with the pattern. Further, a mod- 
ification of the setpoint, such as in step 1 54, may be dif- 
ferent depending upon the pattern of the set of patterns 
that is matched in the pattern determination step. It 
should also be noted that the setpoint may be modified 

35 by a zero incremental quantity such that the so-point is 
effectively unchanged. 

The use of different pattern match determinations 
permits greater flexibility in adjusting the mobile station 
transmitter power level according to the quality of the 

40 communication link. For those cases where link quality 
is above that which is necessary to support reliable com- 
munications, transmission power may be reduced to the 
minimum necessary to maintain a reliable communica- 
tion link. Similarly in those cases where link quality is 

45 be tow that which is necessary to support reliable com- 
munications, transmission power may be increased to 

> a level necessary to maintain a. reliahle communication . . . 
link. 

Figures 3a - 3c illustrates a detailed example of the 
50 use of rate decision pattern in controlling adjustment of 
the mobile station transmitter power In Figure 3a, if the 
frame is the first frame of a transmission, processor 118 
(Figure 1) initializes variables at step 200. Processor 
118 sets "Setpoint," which represents the power level 
55 setpoint signal, to an initial value "Initial setpoint." Proc- 
essor 118 changes the power level setpoint signal, and 
ultimately the mobile station power level when it chang- 
es the variable "Setpoint." 
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Processor 118 has counters "Full Rate Count - and 
"Erasure Count," which represent the number of con- 
secutive full rate indications and the number of erasure 
indications, respectively. These counters are initialized 
to zero at step 200. A full rate run consists of three con- 
secutive full rate indications; an erasure run consists of 
one erasure indication; and a variable rate run consists 
of one half rate indication, one quarter rate indication, 
or one eighth rate indication. Processor 118 sets 
boolean variables "Full Rate Run," "Erasure Run," and 
■variable Rate Run," which indicate a state of the proc- 
ess, to a value of FALSE at step 200. The setting of 
these variables to FALSE is indicative of an initial proc- 
ess state. 

Processor 1 1 8 waits at step 202 until processor 1 1 6 
has produced a rate decision. At step 204, processor 
118 branches to step 206 if "Full Rate Run" is true and 
to step 208 (Figure 3b) if false. 

At step 206, processor 118 branches to step 210 if 
the rate decision is a full rate indication and to step 212 
if it is not a full rate indication. At step 210, processor 
1 1 8 decreases "Setpoinf by an amount equal to a value 
"Delta Down Full Rate." At step 212, processor 118 
branches to step 21 4 if the rate decision is a half rate 
indication, a quarter rate indication, or an eighth rate in- 
dication, and to step 21 6 if the rate decision is an erasure 
or full rate likely indication. 

At step 214, processor 118 sets "Full Rate Run" to 
a value of FALSE, "variable Rate Run" to a value of 
TRUE, and both "Full Rate Count" and "Erasure Count" 
to a value of zero. At step 21 6 t processor 1 1 8 increases 
"Setpoint" by an amount equal to a value "Delta Up Full 
Rate." Processor 118 returns to step 202 to wait for the 
next rate decision after it executes step 210, 21 4, or21 6. 

At step 208, processor 118 branches to step 218 if ' 
■variable Rate Run" is true and to step 220 if false. The 
transition to step 220 from step 208 is by default an in- 
dication of the "Erasure Run" variable is true. At step 
218, processor 118 branches to step 222 if the rate de- 
cision is a full rate indication and to step 228 if it is not 
a full rate indication. At step 222, processor 118 incre- 
ments "Full Rate Count" and proceeds to step 224. At 
step 224, processor 118 branches to step 226 if "Full 
Rate Count" is greater than three and to step 202 to wait 
for the next rate decision if "Full Rate Count" is less than 
or equal to three. At step 226, processor 118 sets "Full 
. Rate Run" to a value of TRUE and ^Variable. Rate.Rua\., 
to a value of FALSE and then proceeds to step 202 to 
wait for the next rate decision. 

At step 228, processor 118 branches to step 230 if 
the rate decision is a half rate indication, a quarter rate 
indication, an eighth rate indication, or a full rate likely 
indication, and to step 232 if the rate decision is an eras- 
ure indication. At step 230, processor 1 1 8 sets "Full Rate 
Count' and "Erasure Count" to zero and proceeds to 
step 202 to wait for the next rate decision. In step 230, 
the "Setpoint" may also be decreased by an amount 
equal to a value "Delta Down variable Rate" to achieve 



greater power level setpoint control. At step 232, proc- 
essor 118 increments "Erasure Count," sets "Erasure 
Run" to a value of TRUE, and "variable Rate Run" to a 
value of false, and then proceeds to step 202 to wait for 
5 the next rate decision. Furthermore, in order to achieve 
greater power level setpoint control, the "Setpoint" may 
be increased by an amount equal to a value 'Delta Set- 
point Up variable Rate' in step 232. Processor 1 1 8 then 
proceeds to step 202 to wait for the next rate decision. 

io The transition to step 220 from step 208 results from 
■Variable Rate Run" being set false and "Erasure Run" 
being set true in step 232. Although the "Erasure Run" 
state is not directly used in a decision step for entering 
step 220, which it could be, it is used in this example as 

15 identifying the state in which the process is in. At step 
220, processor 118 branches to step 234 if the rate de- 
cision is a full rate indication and to step 236 if it is not 
a full-rate indication. At step 234, processor 118 incre- 
ments "Full Rate Count," sets "variable Rate Run" to a 

20 value of TRUE, "Erasure Run" to a value of FALSE, and 
■Erasure Count" to a value of zero, then proceeds to 
step 202 to wait for the next rate decision. At step 236, 
processor 118 branches to step 238 if the rate decision 
is a half rate indication, a quarter rate indication, an 

25 eighth rate indication, or a full rate likely indication, and 
to step 240 if the rate decision is an erasure indication. 

At step 238, processor 1 1 8 sets "Variable Rate Run" 
to a value of TRUE, "Erasure Run" to a value of FALSE, 
and both "Full Rate Count" and "Erasure Count" to a 

30 value of zero, then proceeds to step 202 to wait for the 
next rate decision. At step 240, processor 118 incre- 
ments "Erasure Count" and proceeds to step 242. 

At step 242, processor 118 branches to step 244 if 
"Erasure Count" is less than five. In step 244 the "Set- 
ts' 1 point" is increased by an amount equal to a value "Delta 
Up Variable Rate" and returns to step 202 to wait for the 
next rate decision. The adjustment of the "Setpoint" in 
step 244 provides for enhanced control over the power 
level setpoint upon the occurrence of several erasure 

40 frames. 

However should additional consecutive erasure 
frames occur it is desirable to increase the setpoint by 
a greater value in an attempt to eliminate the occurrence 
of more erasure frames. At step 242, processor 118 

45 branches to step 246 if "Erasure Count" is greater or 
equal to five. At step 246, processor 1 1 8 increases "Set- 
.point" by aaamount equal to a value ."Delta Up Erasure"- 
and returns to step 202 to wait for the next rate decision. 
In the exemplary embodiment the value "Delta Up Eras- 

50 ure" is greater than the value "Delta Up variable Rate". 
In a modification of the present invention, the ad- 
justment of the "Setpoint" in step 244 may be omitted. 
When the "Erasure Count" is less than the count value 
in step 242, then no adjustment is made to "Setpoint" 

55 Since less control is provided over the power level set- 
point for the run of erasure frames, it is desirable that 
the count value be reduced to enable the adjustment in 
step 246 to occur sooner. For example, the value may 
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be reduced to a value of two or three. 

In an exemplary execution of the power control al- 
gorithm, processor 118 initializes variables at step 200 
and waits at step 202. The base station receives the first 
frame of a transmission and generates error metrics, s 
Power averager 1 1 4 measures the power of the symbols 
over a 1.25 millisecond interval and updates its output 
every 1 .25 milliseconds while decoder 112 decodes the 
frame. Processor 116 produces a rate decision in re- 
sponse to the error metrics. When processor 116 has 10 
produced the rate decision, processor 118 branches via 
steps 204 and 208 to step 218 because the algorithm 
initially begins in a variable rate run. 

Frames in a voice transmission generally fluctuate 
between full rate and other rates, with continuous 15 
speech being encoded at full rate. If, for example, proc- 
essor 116 produces an eighth rate indication in re- 
sponse to the first frame, processor 118 branches from 
step 21 8 to step 228 and proceeds to step 230. Because 
the frame was neither an erasure nor a full rate frame, 20 
processor 118 sets both "Full Rate Count" and 'Erasure 
Count' to zero. Processor 1 1 8 returns to step 202 to wait 
for the rate decision corresponding to the second frame. 

If, for example, processor 116 produces a quarter 
rate indication in response to the second frame, proc- 2s 
essor 118 branches in the same manner as in response 
to the previous frame. Similarly, if processor 1 1 6 produc- 
es a half rate indication in response to the third frame, 
processor 118 again branches in the same manner. 
While processor 1 1 6 produces eighth rate, quarter rate, so 
or half rate indications in response to the received 
frames, processor 1 1 8 does not change the power level. 

If processor 116 produces a full rate indication in 
response to the fourth frame, processor 118 branches 
via steps 208 and 2 1 8 to step 222 beca use the full rate as 
indication folbws a variable rate run. At step 222, proc- 
essor 118 increments "Full Rate Count," which would 
then be equal to one, and proceeds to step 224. At step 
224, processor 118 returns to step 202 because three 
full rate indications have not been counted. 40 

If processor 116 produces a full rate indication in 
response to the fifth frame, processor 118 would incre- 
ment 'Full Rate Count' as was described for the fourth 
frame. Should the sixth frame also be a full rate frame, 
again via steps 204, 208, 218 and 222, processor 118 *s 
would increment "Full Rate Count". Since three full rate 
vindications have- now been counted, in step 224 proc- ..... 
essor 1 1 8 branches to step 226 and sets 'Full Rate Run" 
to a value of TRUE and 'variable Rate Run' to a value 
of FALSE. Processor 118 then returns to step 202. so 

If processor 116 produces a full rate indication in 
response to the seventh frame, processor 1 1 8 branches 
via steps 204 and 206 to step 210 because the full rate 
indication follows a full rate run. At step 210, processor 
118 decreases the value 'Setpoint'. Processor 118 re- ss 
turns to step 202 to wait for the next rate decision. 

Comparator 1 20 compares the received power level 
signal, which is updated every 1.25 milliseconds, with 



the power level setpoint signal generated according to 
the modified value 'Setpoint" , and produces a deviation 
signal. In the case where the received power level signal 
is unchanged or remains above the power level setpoint 
signal, comparator 120 generates a deviation signal to 
which the command generator 1 22 responds by produc- 
ing a power down command. The base station transmits 
this command to the mobile station, which decreases 
the power of the signal that it transmits, so as to reduce 
the deviation signal. 

If processor 116 produces an erasure or full rate 
likely indication in response to the eighth frame, proc- 
essor 1 18 branches to step 216, via steps 204, 206, 21 2, 
because the erasure follows a full rate run. At step 216, 
processor 118 increases the value "Setpoint". Proces- 
sor 118 returns to step 202 to wait for the next rate de- 
cision. 

Comparator 1 20 again compares the received pow- 
er level signal with the power level setpoint signal gen- 
erated according to the value 'Setpoint' and produces 
a deviation signal. In the case where the received power 
level signal is unchanged or is bebw the power level 
setpoint signal, comparator 120 generates a deviation 
signal to which the command generator 122 responds 
by producing a power up command. The base station 
again transmits this command to the mobile station, 
which adjusts the power of the signal that it transmits, 
so as to reduce the deviation signal. 

While processor 118 is in a full rate run state, i.e., 
"Full Rate Run' is TRUE, and processor 116 produces 
full rate indications, erasure indications, or full rate likely 
indications, processor 1 1 8 remains in a full rate run state 
and adjusts the power level as described above to op- 
timize the power of the signal that the mobile station 
transmits. ' **" ... " 

If processor 116 produces a half rate indication in 
the ninth frame, processor 118 branches via steps 204, 
206, and 212 to step 214 where 'variable Rate Run" is 
set to a value of TRUE and "Full Rate Run" set to a value 
of FALSE. Processor 1 1 8 then returns to step 202 to wait 
for the next rate decision. If processor 1 16 then produc- 
es an erasure indication in response to the tenth frame, 
processor 118 branches through steps 204, 208, 218 
and 228 to step 232. Processor 118, in step 232, incre- 
ments 'Erasure Count,' which would then be equal to 
one, and sets 'Erasure Run' to a value of TRUE," sets 
Variable Rate Run," to a value of, FALSE, and optionally- 
increases the value "Setpoint". Processor 118 then re- 
turns to step 202 to wait for the next rate decision. 

If processor 116 produces an erasure indication in 
response to the eleventh frame, processor 118 would 
branch via steps 204, 208, 220, and 236 to step 240. At 
step 240, the 'Erasure Count" is incremented and proc- 
essor 118 then proceeds to step 242. In step 242, since 
"Erasure Count" is less than 5, processor 118 branches 
to step 244. In step 244, processor 11 8 increases the val- 
ue "Setpoint". Processor 118 returns to step 202 to wait 
for the next rate decision. 
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If processor 116 produces erasure indications for 
the twelfth and thirteenth frames, the steps discussed 
with reference to the eleventh frame are repeated. How- 
ever, in the fourteenth frame, should processor 116 pro- 
duce an erasure indication, processor 118 then branch* 
es via steps 204, 208, 220 and 236 to step 242. In step 
242, since 'Erasure Count" is equal to 5, processor 118 
branches to step 246. In step 246, the value "Setpoint" 
is increased. Processor 118 then returns to step 202 to 
wart for the next rate decision. 

Although the above discussed processing example 
does not specifically discuss each step in the processing 
of Figures 3a - 3c other processing examples are readily 
determined from these figures. Processor 11 8 continues 
to execute the power control algorithm as illustrated in 
Figures 3a - 3c until it is reset, at which time it returns 
to step 200. 

In sum, the algorithm initially begins in a variable 
rate run state. The algorithm need not adjust the power 
level setpoint during the variable rate run state. Howev- 
er, in order to aclueve greater control over the power 
level setpoint, an adjustment is made. The algorithm us- 
es the variable rate run state to enter either a full rate 
run state if it detects three full rate indications or an eras- 
ure run state if it detects one erasure indication. 

After entering a full rate run state, the algorithm in- 
creases the power level setpoint if it detects an erasure 
indication or a full rate likely indication so as to result in 
generation of a power up command which is transmitted 
to the mobile station. The algorithm, when in the full rate 
run state, decreases the power level setpoint if it detects 
a full rate indication. If, while in the full rate run state, 
the algorithm detects a half rate indication, a quarter rate 
indication, or an eighth rate indication, the variable rate 
run state is entered. ~' r 

After entering an erasure run state from the variable 
rate run state, the algorithm increases the power level 
setpoint if it detects an erasure. If, while in the erasure 
run state, the algorithm detects a half rate indication, a 
quarter rate indication, or an eighth rate indication, a 
transition to the variable rate run state is made. 

In the exemplary invention, the relative sizes in val- 
ues of the incremental changes in the value "Setpoint" 
are as follows. With respect to the increasing setpoint 
modification values, the value "Delta Up Full Rate" is the 
largest relative value followed by the "Delta Up Erasure" 
value, and thenthe :Delta Up^variable Rate! value.,Wrth 
respect to the decreasing setpoint modification values, 
the largest relative value is the "Delta Down Full Rate" 
followed by the "Delta Down variable Rate." In general, 
the decreasing setpoint values are smaller than the in- 
creasing setpoint values. 

It should be understood that various modifications 
to the exemplary diagram of Figures 3a - 3c may be 
made and remain within the scope of the invention. For 
example, since in an embodiment where both the full 
and half rate frames include a CRC, the diagrams of Fig- 
ure 3a - 3c need not change. On the other hand, since 
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both full and half rate frames have a CRC, hatTrate 
frames may be considered as full rate frames for pur- 
poses of modifying the value "Setpoint". 

Although the present invention is described in the 

s context of a CDMA cellular communication system, the 
present invention is equally applicable to other transmis- 
sion schemes and environments where digital data is 
transmitted in a frame format. Thus the present inven- 
tion is not limited by the transmission scheme or envi- 

io ronment of a cellular communication system. For exam- 
ple the present invention is applicable to systems such 
as cellular telephone, personal communications service 
(PCS), wireless local loop, and private branch exchange 
(PBX). The use in a receiver of pattern detection of the 

*5 various frame rates and detection of frames in error for 
the various patterns provides a flexible scheme for ad- 
justing the transmission power to ensure a quality link 
for data frames transmitted at the various frame rates. 
Furthermore, although the present invention is dis- 

20 cussed with reference to the absence of transmitted 
frame rate information, the invention is applicable to 
those systems in which rate information is transmitted. 
In the rate transmitted cases, the quality of the signal 
may be used to assist in determining rate data for certain 

25 conditions such as erasure and full rate likely frames. 

Claims 

30 1. a method for controlling transmission power level 
in a communications system having a first station 
and a remotely located second station, said second 
station transmitting at a predetermined power level 
a communication signal comprised of frames of da- 

35 ta each encoded at a predetermined one of a plu- 
rality of data rates, said second station receiving 
power level information from said first station and 
being responsive thereto for adjusting said power 
level, said method controlling said power level at 
which said second station transmits, comprising the 
steps of: 

receiving said communication signal at said 
first station; 

45 

measuring the power level of said received 
........ communication signal;. . 

producing power level information; and 

so 

transmitting said power level information to said 
second station 

characterized in that 

ss 

a rate decision is produced for each frame of 
data in said received communication signal; 
and 
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said power level information is produced in re- 
sponse to a comparison of a set of rate deci- 
sions made over time against a set of predeter- 
mined rate decision patterns to determine 
which pattern is matched and in response to 
said measured power level. 

2. The method of Claim 1 , wherein said step of pro- 
ducing said rate decision comprises the steps of: 

decoding each frame of data at each data rate 
of said plurality of data rates; 

producing at least one error metric for each de- 
coding of each frame at each data rate; and 

determining from said error metrics for each 
frame an estimate of one of said data rates at 
which said data was encoded in each respec- 
tive frame. 

3. The method of Claim 2, wherein said step of pro- 
ducing said rate decision further comprises the step 
of determining from said error metrics an erasure 
frame in which data is corrupted beyond which a 
determination can be made as to one of said data 
rates at which said data was encoded in the respec- 
tive frame. 

4. The method of Claim 3, wherein said step of pro- 
ducing said rate decision further comprises the step 
of determining from said error metrics a full rate like- 
ly frame in which data is of a highest data rate with 
corrupted data. 

5. The method of Claim 4, wherein: 

said rate decision is provided as a full rate in- 
dication when said rate at which said data is 
encoded is of a predetermined highest data 
rate; 

said rate decision is provided as a half rate in- 
dication when said rate at which said data is 
encoded is about one half said predetermined 
highest data rate; 



said rate decision is provided as a quarter rate 
indication when said rate at which said data is 
encoded is about one fourth said predeter- 
mined highest data rate; 

said rate decision is provided as an eighth rate 
indication when said rate at which said data is 
encoded is about one eighth said predeter- 
mined highest data rate; 

said rate decision is provided as an erasure in- 



dication when said rate at which said data is 
encoded is corrupted beyond which a determi- 
nation can be made as to one of said data rates 
at which said data was encoded; and 

s 

said rate decision is provided as a full rate likely 
indication when said rate at which said data is 
encoded is of said predetermined highest data 
rate and said data contains bit errors. 

10 

6. The method of Claim 4, wherein said step of pro- 
ducing power level information in response to said 
rate decision comparison and said measured power 
level comprises the steps of: 

is 

adjusting a power level setpoint according to 
each rate decision; 

comparing said power level setpoint with said 
20 measured power level; 

generating a power increase adjustment com- 
mand when said measured power level is less 
than said power level setpoint; and 

25 

generating a power decrease adjustment com- 
mand when said measured power level is 
greater than said power level setpoint. 

30 7. The method of Claim 6, wherein said step of adjust- 
ing said power level setpoint comprises the step 
(210) of decreasing said power level setpoint by an 
incremental value when a current frame rate deci- 
sion (206) is indicatives a frame of data of a highest 

35 data rate as following a predetermined number of 
previous frame rate decisions (204) each indicative 
of a frame of data of said highest data rate. 

8. The method of Claim 6, wherein said step of adjust- 
& ing said power level setpoint comprises the step 

(216) of increasing said power level setpoint by an 
incremental value when a current frame rate deci- 
sion (21 2) is indicative of a frame of data of one of 
said erasure frame and said full rate likely frame as 
45 following a predetermined number of previous 
frame rate decisions (204) each indicative of a 
frame of.dataof said highest data rate. . v ... . 

9. The method of Claim 6, wherein said step of adjust- 
50 ing said power level setpoint further comprises the 

step (246) of increasing said power level setpoint 
by an incremental value when a current frame rate 
decision (242) is indicative of an erasure frame as 
following a predetermined number of previous 
55 frame rate decisions (236) each indicative of an 
erasure frame. 

10. The method of Claim 6, wherein said step of adjust- 
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ing said power level setpoint comprises the steps of : 

decreasing (210) said power level setpoint by 
a first incremental value when a current frame 
rate decision (206) is indicative of a frame of s 
data of a highest data rate as following a pre- 
determined number of previous frame rate de- 
cisions (204) each indicative of a frame of data 
of said highest data rate; and 

10 

increasing (21 6) said power level setpoint by a 
second incremental value when a current frame 
rate decision (212) is indicative of a frame of 
data of one of said erasure frame and said full 
rate likely frame as following said predeter- is 
mined number of previous frame rate decisions 
(204) each indicative of a frame of data of said 
highest data rate. 

11. The method of Claim 10, wherein said step of ad- 20 
justing said power level setpoint alternatively com- 
prises the step (246) of increasing said power level 
setpoint by a third incremental value when a current 
frame rate decision (242) is indicative of an erasure 
frame as following a predetermined number of pre- 25 
vious frame rate decisions (236) each indicative of 

an erasure frame. 

12. The method of Claim 2, wherein: 

30 

said rate decision is provided as a full rate in- 
dication when said rate at which said data is 
encoded is of a predetermined highest data 
rate; 

said rate decision is provided as a half rate in- 
dication when said rate at which said data is 
encoded is about one half said predetermined 
highest data rate; 

40 

said rate decision is provided as a quarter rate 
indication when said rate at which said data is 
encoded is about one fourth said predeter- 
mined highest data rate; and 

45 

said rate decision is provided as an eighth rate 
vindication when.said rate at which said data is 
encoded is about one eighth said predeter- 
mined highest data rate. 

so 

13. The method of Claim 1, wherein said step of pro- 
ducing power level information in response to said 
rate decision comparison and said measured power 
level comprises the steps of: 

ss 

adjusting a power level setpoint according to 
each rate decision; 



comparing said power level setpoint with said 
measured power level; and 

generating power adjustment commands from 
each result of said step of comparing. 

14. A method for adjusting setpoint power level in a 
communication system in which a first transceiver 
controls transmission signal power of a second 
transceiver transmitted communication signal com- 
prised of frames of variable rate data by measuring 
and comparing the level of signal power of said 
communication signal with a setpoint power level to 
generate and communicate power adjustment com- 
mands to said second transceiver which is respon- 
sive thereto for adjusting signal power in said com- 
munication signal, said method of adjusting said 
setpoint power level being characterized by the 
steps of: 

said first transceiver estimating a data rate for 
each frame of data in said communication sig- 
nal and providing a corresponding rate deci- 
sion; 

comparing a set of rate decisions made over 
time against a set of predetermined rate deci- 
sion patterns to determine which pattern is 
matched; and 

modifying said setpoint power level according 
to a modification parameter which is dependent 
on which of said predetermined rate decision 
patterns is matched. 

1 5. The method of Claim 1 4, further comprising the step 
of modifying said setpoint power level according to 
another modification parameter at times other than 
the matching of said set of rate decisions to said 
predetermined rate decision pattern. 

16. The method of Claim 14, further comprising the 
steps of: 

determining from said set of rate decisions a 
matching to at least one additional predeter- 
mined rate decision. pattern;. and . 

modifying said setpoint power level according 
to a corresponding additional modification pa- 
rameter when the matching to said at least one 
additional predetermined rate decision pattern 
is determined. 

1 7. The method of Claim 1 6, further comprising the step 
of modifying said setpoint power level according to 
a respective one of other additional modification pa- 
rameters at times other than a matching of said set 
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of rate decisions to said predetermined rate deci- 
sion pattern and said at least one additional prede- 
termined rate decision pattern. 

18. A system for controlling transmission power level in s 
' a communications system having a first station and 

a remotely located second station, said second sta- 
tion transmitting at a predetermined power level a 
communication signal comprised of frames of data 
each encoded at a predetermined one of a plurality 10 
of data rates, said second station receiving power 
level information from said first station and being re- 
sponsive thereto for adjusting said power level, said 
system controlling said power level and comprising: 

75 

means (114) for determining a power level of 
said communication signal as received at said 
first station; 

means ( 1 1 8, 1 20, 1 22) for producing power lev- 20 
el information; and 

means (124, 100) for transmitting said power 
level information to said second station 

25 

characterized in that 

said system further comprises means (112, 
116) for producing a rate decision for each 
frame of data in said received communication 30 
signal; and 

said means (118, 120, 1 22) for producing pow- 
er level information is responsive to a compar- 
ison of a set of rate decisions made over time 35 
against a set of predetermined rate decision 
patterns to determine which pattern is matched 
and is responsive to said determined power lev- 
el. 

40 

19. The system of Claim 18, wherein said means (112, 
116) for producing the rate decision decodes each 
frame of data at each data rate of said plurality of 
data rates, produces at least one error metric for 
each decoding of each frame at each data rate, and 45 
determines from said error metrics for each frame 

an estimated one. of said.data rates,atwfiich said. . 
data was encoded in each respective frame. 

20. The system of Claim 1 9, wherein said means (112, so 
116) for producing the rate decision further deter- 
mines from said error metrics an erasure frame in 
which data is corrupted beyond which a determina- 
tion can be made as to one of said data rates at 
which said data was encoded in the respective 55 
frame. 

21. The system of Claim 20, wherein said means (112, 



116) for producing the rate decision further deter- 
mines from said error metrics a full rate likely, frame 
in which data is of a highest data rate with corrupted 
data. 

22. The system of Claim 18, wherein said means for 
producing power level information comprises: 

means (118) for adjusting a power level set- 
point according to each rate decision; 

means (120) for comparing said power level 
setpoint with said determined power level; and 

means (122) for generating power adjustment 
commands from each power level setpoint and 
said determined power level comparison result. 



Patentanspruche 

1. Verfahren zur Steuerung des Sendeleistungspe- 
gels in einem Nach rich ten system mft einer ersten 
Station und einer entfernt angeordneten zweiten 
Station, wobei die zweite Station ein Nachrichten- 
signal mit einem vorbestimmten Leistungspegel 
sendet oder ubertragt, und zwar ein Nachrichtensi- 
gnal, welches Datenf rames Oder Datenrahmen auf- 
weist, deren jeder mit einer vorbestimmten Rate ei- 
ner Vielzahl von Datenraten kodiert ist, wobei die 
zweite Station Leistungspegelinformation von der 
ersten Station empfangt und darauf anspricht, urn 
den erwahnten Leistungspegel einzustellen, wobei 
das Verfahren, welches den erwahnten Leistungs- 
pegel steuert mit dem die zweite Station sendet, die 
folgenden Schrrtte aufweist: 

Empfang des erwahnten Nachrichtensignals 
an der ersten Station; 

Messen des Leitungspegels des erwahnten 
empfangenen Nachrichtensignals; 
Erzeugen von Leistungspegelinformation; und 
Ubertragen der Leistungspegelinformation zur 
zweiten Station, 

dadurch gekennzeichnet, daG 

fur jeden Datenrahmen oder Datenframe in 
dem erwahnten empfangenen Nachrichtensi- 
gnal eine Ratenentscheidung erzeugt wird; und 
daB die erwahnte Leistungspegelinformation 
erzeugt wird anspricht auf einen Vergleich ei- 
nes uber die Zeit gemachten Satzes von Ra- 
tenentscheidungen mit einem Satz von vorbe- 
stimmten Ratenentscheidungsmustem zur Be- 
stimmung, welches Muster ubereinstimmt, und 
ansprechend auf den erwahnten gemessenen 
Leistungspegel. 
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2. Verfahren nach Anspruch 1 , wobei der Schritt des 
Erzeugens der erwahnten Ratenentscheidung die 
folgenden Schritte aufweist: 

Dekodieren jedes Rahmens von Daten bei je- s 
der Datenrate der erwahnten Vielzahl von Da- 
ten raten; 

Erzeugung von mindestens einem 
FehlermeBwert (Fehlermetrik) fur jede Deko- 
dierung jedes Rahmens bei jeder Datenrate; to 
und 

Bestimmung aus den FehlermeBwerten fur je- 
den Rahmen einer Schatzung einer der er- 
wahnten Datenraten, bei der die erwahnte Da- 
tenrate in jedem entsprechenden Rahmen ko is 
diert wurde. 

3. Verfahren nach Anspruch 2, wobei der Schritt des 
Erzeugens der erwahnten Ratenentscheidung fer- 
ner den Schritt der Bestimmung aus dem erwahn- 20 
ten FehlermeBwerten eines Loschrahmens umfaBt, 

in dem Daten daruber hinaus korrupt gemacht sind, 
wo eine Bestimmung hinsichtiich einer der erwahn- 
ten Datenraten gemacht werden kann, bei der die 
Daten in dem entsprechenden Rahmen kodiert wa- 25 
ren. 

4. Verfahren nach Anspruch 3, wobei der Schritt der 
Erzeugung der erwahnten Ratenentscheidung fer- 
ner den Schritt aufweist, aus den erwahnten Feh- 30 
lermeBwerten einen wahrscheinlichen Vbllraten- 
Rahmen zu bestimmen, in dem Daten von einer 
hochsten Datenrate mit korrupten Daten sind. 

5. Verfahren nach Anspri>ch 4; wobei: 35 

die erwahnte Ratenentscheidung als eine Vbll- 
ratenanzeige vorgesehen wird, wenn die er- 
wahnte Rate, bei der die Daten kodiert sind, ei- 
ne vorbestimmte hochste Datenrate ist; 40 
die erwahnte Ratenentscheidung als eine 
Halbratenanzeige vorgesehen wird, wenn die 
Rate, bei der die Daten kodiert sind, ungefahr 
die Halfte der erwahnten vorbestimmten hoch- 
sten Datenrate ist; 45 
die erwahnte Ratenentscheidung als eine Vier- 
telratenanzeige vorgesehen wird, wenn die er- , . 
wahnte Rate, bei der die erwahnten Daten ko- 
diert sind, ungefahr ein Viertel der erwahnten 
vorbestimmten hochsten Datenrate ist; so 
die erwahnte Ratenentscheidung als eine Ach- 
telratenanzeige vorgesehen wird, wenn die er- 
wahnte Rate, bei der die Daten kodiert sind, un- 
gefahr ein Achtel der erwahnten vorbestimm- 
ten hochsten Datenrate ist; ss 
die Ratenentscheidung als eine Loschanzeige 
vorgesehen wird, wenn die Rate, bei der die er- 
wahnten Daten kodiert sind, korrupt gemacht 



sind, daruber hinaus wo eine Bestimmung hin- 
sichtiich einer der erwahnten Datenraten vor- 
genommen werden kann, bei der die erwahn- 
ten Daten kodiert wurden; und 
die erwahnte Ratenentscheidung als eine 
wahrscheinliche Vollratenanzeige vorgesehen 
wird, wenn die erwahnte Rate, bei der die er- 
wahnten Daten kodiert sind, zu der erwahnten 
vorbestimmten hochsten Datenrate gehort und 
fur die erwahnten Daten Bitfehler enthalten. 

6. Verfahren nach Anspruch 4, wobei der Schritt der 
Erzeugung von Le ist ungspegel information anspre- 
chend auf den erwahnten Ratenentscheidungsver- 
gleich und den erwahnten gemessenen Leistungs- 
pegel die folgenden Schritte aufweist: 

Einstellen eines Leistungspegeleinstellpunktes 
gemaB jeder Ratenentscheidung; 
Vergleichen des erwahnten Leistungspegelein- 
stellpunktes mit dem gemessenen Leistungs- 
pegel; 

Erzeugung eines Leistungsanstiegseinstellbe- 
fehls, wenn der erwahnte gemessene Lei- 
stungspegel kleiner ist als der erwahnte Lei- 
stungspegeleinstellpunkt; und 
Erzeugung eines Leistungsabnahmeeinstell- 
befehls, wenn der erwahnte gemessene Lei- 
stungspegel groBer ist als der erwahnte Lei- 
stungspegeleinstellpunkt. 

7. Verfahren nach Anspruch 6, wobei der erwahnte 
Schritt des Einstellens des erwahnten Leistungspe- 
geleinstellpunktes den Schritt (210) des Verrin- 
gems des erwahnten Leistungspegeleinsteiio ;hk- 
tes aufweist, und zwar durch einen inkrementalen 
Wert, wenn eine laufende Rahmen-Ratenentschei- 
dung (206) einen Rahmen (Frame) von Daten einer 
hochsten Datenrate anzeigt, und zwar darauffol- 
gend auf eine vorbestimmte Anzahl von vorausge- 
henden Rahmen-Ratenentscheidungen (204), de- 
ren jede eine Anzeige bildetf Or einen Rahmen (Fra- 
me) von Daten von der erwahnten hochsten Daten- 
rate. 

8. Verfahren nach Anspruch 6, wobei der erwahnte 
...Schritt des Einstellens.des Leistungspegeleinstell- -. 

punktes den Schritt (216) des Erhohens des er- 
wahnten Leistungspegeleinstellpunktes aufweist, 
und zwar durch einen inkrementalen Wert, wenn ei- 
ne laufende Rahmen -Ratenentscheidung (212) ei- 
ne Anzeige eines Rahmens (Frames) von Daten 
vorsieht, und zwar von einem der erwahnten Losch- 
rahmen, und des erwahnten wahrscheinlichen Vbll- 
ratenrahmens als auf eine vorbestimmte Zahl von 
vorherigen Rahmen-Ratenentscheidungen (204) 
folgend, wobei jede eine Anzeige bildet, fur einen 
Rahmen (Frame) von Daten der erwahnten hoch- 
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sten Datenrate. 

9. Verfahren nach Anspruch 6, wobei der erwahnte 
Schritt des Einstellens des Leistungspegeleinstell- 
punktes femer den Schritt (246) des Erhohens des s 
erwahnten Leistungspegeleinstellpunktes auf- 
weist, und zwar um einen inkrementalen Wert, 
wenn eine laufende Rahmen-Ratenentscheidung 
(242) eine Anzeige dafur vorsieht, daft ein Losch- 
rahmen einer vorbestimmten Anzahl von vomerge- 10 
henden Rahmen-Ratenentscheidungen (236) folgt, 
deren jede einen Loschrahmen anzeigt. 

10. Verfahren nach Anspruch 6, wobei der erwahnte 
Schritt der Einstellung des erwahnten Leistungspe- *5 
geleinstellpunktes die folgenden Schritte aufweist: 

Verringern (210) des Leistungspegeleinstell- 
punktes durch einen ersten inkrementalen 
Wert, wenn eine laufende Rahmen-Ratenent- 20 
scheidung (206) eine Anzeige dafur bildet, daB 
ein Rahmen von Daten einer hochsten Daten- 
rate einer vorbestimmten Anzahl von vomerge- 
henden Rahmen-Ratenentscheidungen (204) 
folgt, wobei jede einen Rahmen von Daten der 25 
erwahnten hochsten Datenrate anzeigt; und 
VergroBem (216) des erwahnten Leistungspe- 
geleinstellpunktes durch einen zweiten inkre- 
mentalen Wert, wenn eine laufende Rahmen- 
Ratenentscheidung (212) eine Anzeige bildet so 
fur einen Rahmen (Frame) von Daten des er- 
wahnten Loschrahmen und/oder des erwahn- 
ten wahrscheinlichen Vollratenframes, und 
zwar darauffolgend auf die erwahnte vorbe- 
stimmte Anzahl von vorhergehenden Rahmen- 
Ratenentscheidungen (204), wobei jede einen 
Rahmen von Daten der erwahnten hochsten 
Datenrate anzeigt. 

11. Verfahren nach Anspruch 10, wobei der Schritt des 
Einstellens des erwahnten Leistungspegeleinstell- 
punktes altemativ den Schritt (246) des Erhohens 
des erwahnten Leistungspegeleinstellpunktes um- 
faBt, und zwar um einen dritten inkrementalen Wert 
dann, wenn eine laufende Rahmen-Ratenentschei- 
dung (242) eine Anzeige dafur vorsieht, daB ein 

- _ Loschrahmen einer vorbestimmten Anzahl yoavor- . 
hergehenden Rahmen-Ratenentscheidungen 
(236) folgt, deren jede einen Loschrahmen anzeigt. 

12. Verfahren nach Anspruch 2, wobei: 

die erwahnte Ratenentscheidung als eine vbil- 
ratenanzeige vorgesehen wird, wenn die er- 
wahnte Rate, bei der die erhohten Raten ko- ss 
diert sind, eine vorbestimmte hochste Datenra- 
te ist; 

die erwahnte Ratenentscheidung als eine 



Halbratenanzeige vorgesehen wird, wenn die 
erwahnte Rate, bei der die erwahnten Daten 
kodiert sind, ungefahr eine Hatfte der erwahn- 
ten vorbestimmten hochsten Datenrate ist; 
die erwahnte Ratenentscheidung als eine Vier- 
telratenanzeige vorgesehen wird, wenn die er- 
wahnte Rate, bei der die erwahnten Daten ko- 
diert sind, ungefahr ein Viertel der erwahnten 
vorbestimmten hochsten Datenrate ist; und 
die erwahnte Ratenentscheidung als eine Ach- 
telratenanzeige vorgesehen wird, wenn die er- 
wahnte Rate, bei der die erwahnten Daten ko- 
diert sind, ungefahr ein Achtel der erwahnten 
vorbestimmten hochsten Datenrate ist. 

13. Verfahren nach Anspruch 1, wobei der erwahnte 
Schritt des Erzeugens von Leistungspegelinforma- 
tion ansprechend auf den erwahnten Ratenent- 
scheidungsvergleich und den erwahnten gemesse- 
nen Leistungspegel die folgenden Schritte auf- 
weist: 

Einstelien eines Leistungspegeleinstellpunktes 
gemaB jeder Ratenentscheidung; 
Vergleichen des erwahnten Leistungspegelein- 
stellpunktes mit dem erwahnten gemessenen 
Leistungspegel; und 

Erzeugung von Leistungseinstellbefehlen aus 
jedem Resultat des erwahnten Schritt es des 
Vergleichens. 



der erwahnte erste Transceiver schatzt eine 
Datenrate fur jeden Rahmen (Frame) von Da- 
ten in dem erwahnten Nachrichtensignal und 
liefert eine entsprechende Ratenentscheidung; 
Vergleichen eines Satzes von Ratenentschei- 
dungen, die uber die Zeit hinweg getroffen wur- 
den mit einem Satz von vorbestimmten Raten- 
entscheidungsmustem zur Bestimmung, wel- 
ches Muster ubereinstimmt; und 
Modifizieren des erwahnten Einstellpunktlei- 



14. Verfahren zur Einstellung eines Einstellpunktlei- 
stungspegels in einem Nachrichtensystem, in dem 
ein erster Transceiver die Sendesignalleistung ei- 
2£. ' nes von einem zweiten Transceiver Obertragenen 
Nachrichtensignals steuert, wobei das Nachrich- 
tensignal Daten mit variabler Rate aufweist, und 
zwar durch Messen und Vergleichen des Signallei- 
stungspegels des erwahnten Nachrichtensignals 
40 mit einem Einstellpunktleistungspegel zur Erzeu- 
gung und Ubertragung von Leistungseinstellbefeh- 
len an den erwahnten zweiten Transceiver, der dar- 
auf anspricht zur Einstellung der Signal leistung in 
dem erwahnten Nachrichtensignal, wobei das Ver- 
& fahren zur Einstellung des erwahnten Einstellpunkt- 
leistungspegels durch die folgenden Schritte ge- 
. .. kennzeichnet ist:. . . . .... ... ... 
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stungspegels gemaB eines Modifikationspara- 
meters, der davon abhangt, bei welchem der 
erwahnten vorbestimmten Ratenentschei- 
dungsmuster Obereinstimmung vorfiegt. 

5 

15. Verfahren nach Anspruch 14, wobei femer der 
Schrrtt des Modifizierens des erwahnten Einstell- 
punktleistungspegels vorgesehen ist, und zwar ge- 
maB einem welteren Modrfi kat ionspa rameter zu 
Zeiten, die sich von denen des Ubereinstimmens 10 
des erwahnten Satzes von Ratenentscheidungen 

mit dem erwahnten vorbestimmten Ratenentschei- 
dungsmusters unterscheiden. 

16. Verfahren nach Anspruch 14, wobei femer die fol- is 
genden Schrrtte vorgesehen sind: 

Bestimmen aus dem ersten Satz von Ratenent- 
scheidungen eine Obereinstimmung mit min- 
destens einem zusatzlichen vorbestimmten 20 
Ratenentscheidungsmuster; und 
Modifizieren des erwahnten Einstellpunktlei- 
stungspegels gemaB einem entsprechenden 
zusatzlichen Mod ifi kat ionspa rameter dann, 
wenn die Obereinstimmung mit dem erwahnten 2s 
mindestens einem zusatzlichen vorbestimmten 
Ratenentscheidungsmuster bestimmt oder 
festgesteltt wird. 

17. Verfahren nach Anspruch 16, wobei femer der 30 
Schritt des Modifizierens des erwahnten Einstell- 
punktleistungspegels entsprechend einem ent- 
sprechenden Parameter von anderen zusatzlichen 
Modifikationsparametem vorgesehen ist, und zwar 

zu Zerten, die sich von denen unterscheiden wo ein 3S 
Obereinstimmen des erwahnten Satzes von Raten- 
entscheidungen mit dem erwahnten vorbestimmten 
Ratenentscheidungsmuster und dem erwahnten 
mindestens einen zusatzlichen vorbestimmten Ra- 
tenentscheidungsmuster vorgesehen ist. 40 

18. System zur Steuerung des Sendeleistungspegels 
in einem Nachrichtensystem mit einer ersten Stati- 
on und einer entfemt angeordneten zweiten Stati- 
on, wobei die erwahnte zweite Station mit einem 
vorbestimmten Leistungspegel ein Nachrichtensi- 

. ^.gnaLubertragt, welches Rahmens (Frames) von 
Daten autweist, deren jeder mit einer vorbestimm- 
ten Rate einer Vielzahl von Datenraten kodiert ist, 
wobei die erwahnte zweite Station Leistungspegel- so 
information von der ersten Station empfangt und 
darauf anspricht zur Einstellung des Leistungspe- 
gels, wobei das System den Leistungspegel steu- 
ert, und folgendes autweist: 

55 

Mittel (114) zur Bestimmung eines Leistungs- 
pegels des Nachrichtensignals, wie as an der 
erwahnten ersten Station empfangen wird, 



* Mittel (118, 120, 122) zur Erzeugung von Lei- 
stungspegelinformation, und 
Mittel (124, 100) zur Obertragung der erwahn- 
ten Leistungspegelinformation an die zweite 
Station., 

dadurch gekennzelchnet, daB 

das erwahnte System femer Mittel (112, 116) 
autweist zur Erzeugung einer Ratenentschei- 
dung fur jeden Rahmen (Frame) von Daten in 
dem erwahnten empfangenen Nachrichtensi- 
gnal; und daB 

die Mittel (118, 120, 122) zur Erzeugung von 
Leistungspegelinformation auf einen Vergteich 
ansprechen, und zwar eines Satzes von Raten- 
entscheidungen vorgenommen uber die Zeit 
hinweg mit einem Satz von vorbestimmten Ra- 
tenentscheidungsmustern zur Bestimmung, 
welches Muster ubereinstimmt und anspricht 
auf den erwahnten vorbestimmten Leistungs- 
pegel. 

19. System nach Anspruch 18, wobei die erwahnten 
Mittel (112, 116) zur Erzeugung der Ratenentschei- 
dung jeden Rahmen (Frame) von Daten dekodie- 
ren, und zwar bei jeder Datenrate der erwahnten 
Vielzahl von Datenraten, wobei die erwahnten Mit- 
tel (112, 116) mindestens einen FehlermeBwert fur 
jede Dekodierung jedes Rahmens (Frames) bei je- 
der Datenrate erzeugen und aus dem 
FehlermeBwert fur jeden Rahmen eine Schatzung 
(Schatzwert) einer der erwahnten Datenraten be- 
stimmt, bei der die Daten in jedem entsprechenden 
Rahmen kodiert wurdenr ' *'•**- 

20. System nach Anspruch 19, wobei die erwahnten 
Mittel (112, 116) zur Erzeugung der Ratenentschei- 
dung femer aus den erwahnten FehlermeBwerten 
einen Loschrahmen bestimmen, indem Daten dar- 
uber hinaus korrupt gemacht sind, wo eine Bestim- 
mung vorgenommen werden kann, hinsbhtlich ei- 
ner der erwahnten Datenraten, bei der die erwahn- 
ten Daten in dem entsprechenden Rahmen kodiert 
wurden. 

.21 . .System nach Anspruch 20, wobei die Mittel (112, 
116) zur Erzeugung der Ratenentscheidung femer 
aus den erwahnten FehlermeBwerten einen wahr- 
scheinlichen Vollratenrahmen bestimmen, indem 
die Daten von einer hochsten Datenrate mit korrup- 
ten Daten sind. 

22. System nach Anspruch 18, wobei die erwahnten 
Mittel zur Erzeugung von Leistungspegelinformati- 
on folgendes aufweisen: 

Mittel (118) zur Einstellung eines Leistungspe- 
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geleinstellpunktes gemaB jeder Ratenenl- 
scheidung; 

Mittel (120) zum Vergleich des erwahnten Lei- 
stungspegeleinstellpunktes mit dem erwahn- 
ten bestimmten Leistungspegel; und s 
Mittel (122) zur Erzeugung von Leistungsein- 
stellbefehlen aus jedem Leistungspegelein- 3. 
steilpunkt und dem erwahnten bestimmten Lei- 
stungspegelvergleichsergebnis. 

10 

Revendlcations 

1. Precede de commande du niveau de puissance 
demission dans un systeme de communication is 
comportant une premiere station et une seconde 4. 
station a distance, la seconde station 6mettant a un 
niveau de puissance predetermine un signal de 
communication constitu6 de trames de donnees 

dont chacune est codee a Tun predetermine de plu- 20 
sieurs debits de donnees, la seconde station rece- 
vant des informations de niveau de puissance de la 
premiere station et agissant en rdponse pour regler 5. 
le niveau de puissance, ledrt precede commandant 
le niveau de puissance auquel ta seconde station 25 
6m et, comprenant les etapes suivantes : 

recevoir le signal de communication au niveau 
de la premiere station ; 

mesurer le niveau de puissance du signal de 30 
communication recu ; 

produire des informations de niveau de 
puissance ; et 

emettre les informations de niveau de puissan- 
ce vers la seconde station ; * 35 

caracterise en ce que : 

une decision de debit est produite pour chaque 
trame de donnees dans le signal de com muni- 40 
cation recu ; et 

les informations de niveau de puissance sont 
produites en r6ponse a une comparatson entre 
un ensemble de decisions de debit faites au 
cours du temps et un ensemble de configura- 45 
tions de decisions de debit predetermines 
. pour determiner quelle configuration concorde, ... 
et en r6ponse au niveau de puissance mesur6. 

2. Precede selon la revendication 1 , dans lequel l'6ta- so 
pe de production de la decision de debit comprend 

les etapes suivantes : 

decoder chaque trame de donnees a chaque 
debit de donnees de la plurality de debits de ss 
donnees ; 6. 
produire au moins une metrique d'erreur pour 
chaque decodage de chaque trame a chaque 



debit de donn6es ; et 

determiner a partir de la metrique d'erreur de 
chaque trame une estimation de Tun des debits 
de donnees auquel les donnees ont 6t6 codees 
dans chaque trame respective. 

Precede selon la revendication 2, dans lequel f 6ta- 
pe de production de la decision de debit comprend 
en outre retape consistant a determiner a partir de 
la metrique cferreur une trame d'effacement dans 
laquelle des donnees sont corrompues au dela d'un 
stade auquel une determination peut etre effectu6e 
comma etant fun des debits de donnees auquel les 
donnees ont 6t6 codees dans la trame respective. 

Precede selon la revendication 3, dans lequel reta- 
pe de production de la decision de debit comprend 
en outre retape de determination a partir de la me- 
trique d'erreur d'une trame a probabilite de plein de- 
bit dans laquelle les donnees sont au debit de don- 
nees le plus 6lev6 avec des donn6es corrompues. 

Precede selon la revendication 4 dans lequel : 

la decision de debit est foumie en tant qu'indi- 
cation de plein debit quand le debit auquel les 
donnees ont 6X6 codees est au debit de don- 
nees le plus eieve predetermine ; 
la decision de debit est fournie en tant qu'indi- 
cation de demkJebit quand le debit auquel les 
donn6es ont 6t6 cod6es est d'environ la moiti6 
du debit de donnees le plus eieve 
predetermine ; 

la decision de debit est fournie en tant qu'indi- 
cation de quart de debit quand le debit auquel 
les donnees ont 6t6 codees est d'environ un 
quart du debit de donnees le plus eieve 
predetermine ; 

la decision de debit est foumie en tant qu' indi- 
cation de huitieme de debit quand le debit 
auquel les donnees ont 6t6 codees est d'envi- 
ron le huitieme du debit de donnees le plus eie- 
ve predetermine ; 

la decision de debit est fournie en tant qu'indi- 
cation d'effacement quand le debit auquel les 
donnees ont ete codees sont corrompues au 
dela du stade auquel. une. determination peut . 
dtre faite du debit de donnees auquel les don- 
nees ont ete codees ; et 
la decision de debit est fournie en tant qu'indi- 
cation de probabilite de plein debit quand le de- 
bit auquel les donnees ont 6t6 cod6es corres- 
pond au debit de donnees le plus eieve et que 
les donnees contiennent des erreurs de bits. 

Precede selon la revendication 4, dans lequel Peta- 
pe de production des informations de niveau de 
puissance en reponse a la comparaison de deci- 
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sions de debit et au niveau de puissance comprend 
les etapes suivantes : 

regler un point de reglage de niveau de puis- 
sance sebn chaque decision de debit ; 
comparer le point de reglage de niveau de puis- 
sance au niveau de puissance mesure ; 
produire un ordre de reglage ©'augmentation 
de puissance quand le niveau de puissance 
mesure est inferieur au point de reglage de ni- 
veau de puissance ; et 

produire un ordre de reglage de diminution de 
puissance quand le niveau de puissance me- 
sure est superieur au point de reglage de ni- 
veau de puissance. 

7. Precede selon la revendication 6, dans lequel l'6ta- 
pe de reglage du point de reglage de niveau de 
puissance comprend i'etape (210) consistant a re- 
duire le point de reglage de niveau de puissance 
cfune valeur increment ie lie quand une decision de 
debit de trame en cours (206) est indicative cfune 
trame de donnees d'un debit de donnees le plus 6le- 
ve suivant un nombre predetermine de decisions de 
debit de trames precedentes (204) dont chacune in- 
dique une trame de donnees au plus haut debit de 
donnees. 

8. Precede selon la revendication 6, dans lequel I'eta- 
pe de reglage du point de reglage de niveau de 
puissance comprend l'6tape (216)consistantaaug- 
menter le point de reglage de niveau de puissance 
d'une valeur incrementieile quand une decision de 
debit de trame en cours (212) est indicative cfune 
trame de donnees correspondant a une trame de- 
facement ou a une trame de probability de plein de- 
bit suivant un nombre predetermine de decisions de 
trames precedentes (204), dont chacune est indi- 
cative cfune trame de donnees du plus haut debit 
de donnees. 

9. Precede selon la revendication 6, dans lequel I'eta- 
pe de reglage du point de reglage de niveau de 
puissance comprend en outre P6tape (246) consis- 
tant a augmenter le point de reglage de niveau de 
puissance d'une valeur incrementieile quand une 

. decision de debit de tramejen cours.(242),est indk 
cative d'une trame d* effacement qui suit un nombre 
predetermine de decisions de debit de trames pre- 
cedentes (236) dont chacune indique une trame 
d'effacement. 

10. Precede selon la revendication 6, dans lequel I'eta- 
pe de reglage du point de reglage de niveau de 
puissance comprend les etapes suivantes : 

diminuer (210) le point de reglage de niveau de 
puissance cfune premiere vaJeur incrementiei- 



le quand line decision de debit de trame en 
cours (206) est indicative cfune trame de don- 
nees du plus haut debit de donnees qui suit un 
nombre predetermine de decisions de trames 
5 precedentes (204) dont chacune indique une 

trame de donnees au plus haut debit de 
donnees ; et 

augmenter (216) le point de reglage de niveau 
de puissance d'une seconde valeur incremen- 

10 tielie quand une decision de debit de trame en 

cours (212) est indicative d'une trame de don- 
nees correspondant a une trame d'effacement 
ou a une trame de probabilite de plein debit qui 
suit le nombre predetermine de decisions de 

is debit de trames precedentes (204) dont chacu- 

ne indique une trame de donnees du plus haut 
debit de donnees. 

11. Precede selon la revendication 10, dans lequel 
20 fetape de reglage du point de reglage de niveau de 
puissance comprend a trtre de variants I'etape (246) 
consistant a augmenter le point de reglage de ni- 
veau de puissance d'une troisieme valeur incre- 
mentieile quand une decision de debit de trame en 
25 cours (242) est indicative d'une trame d'effacement 
qui suit un nombre predetermine de decisions de 
debit de trames precedentes (236) dont chacune in- 
dique une trame d'effacement. 

30 12. Precede selon la revendication 2, sebn lequel : 

la decision de debit est fournie en tant qu'indi- 
cation de plein debit quand le debit auquel les 
donnees ont ete codees est au debit de don- 

35 ' Ui • - n6es le plus 6lev6 predetermine ; 

la decision de debit est fournie en tant q Vindi- 
cation de demi-debit quand le debit auquel les 
donnees ont 6t6 codees est cfenviron la moitie 
du debit de donnees le plus eiev6 

40 predetermine ; 

la decision de debit est fournie en tant qu'indi- 
cation de quart de debit quand le debit auquel 
les donnees ont ete codees est d'environ un 
quart du debit de donnees le plus eleve 

45 predetermine ; et 

la decision de debit est fournie en tant qu'indi- 
. cation de huitieme de debit quand. le.debiU- 
auquel les donnees ont ete codees est cfenvi- 
ron ie huitieme du debit de donnees le plus ele- 

50 ve predetermine. 

13. Precede selon la revendication 1 , dans lequel I'eta- 
pe de production de I'information de niveau de puis- 
sance en r6ponse a la comparaison de decision de 
55 d6brt et au niveau de puissance mesure comprend 
les etapes suivantes : 

regler un point de reglage de niveau de puis- 
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sance selon chaque decision de debit ; 
comparer le point de reglage de niveau de puis- 
sance au niveau de puissance mesur6 ; 
produire des ordres de reglage de puissance 
pour chaque resuitat de I'etape de comparai- s 
son. 

14. Procede du reglage de niveau de puissance d'un 
point de reglage dans un systeme de communica- 
tion dans lequel un premier emetteur-recepteur io 
commande la puissance tfemission d'un signal de 
communication 6mis par un second emetteur-re- 
cepteur constitue de trames de donnees a d^brt va- 
riable, en mesurant et en comparant le niveau de 
puissance du signal de communication a un niveau '5 
de puissance d'un point de reglage pour produire et 
communiquer des commandes de reglage de puis- 
sance au second emetteur-recepteur qui leur est 
sensible pour r6gler la puissance du signal de com- 
munication, ce precede de r6glage du niveau de 20 
puissance du point de reglage etant caract6ris6 par 
les Stapes suivantes : 



15. Precede selon la revendication 14, comprenant en 
outre I'etape consistant a modifier le niveau de puis- 
sance du point de reglage selon un autre parametre *o 
de modification a des instants autres que la concor- 
dance de Pensemble de decisions de debit avec la 
configuration de decisions de d6bit pr6d6termin6e. 

16. Proc6d6 sebn la revendication 14, comprenant en 
outre les stapes suivantes : 



determiner a partir de I'ensemble de decisions 
de debit une concordance avec au moins une 
configuration supplementaire de decisions de so 
debit predeterminee ; et 
modifier le niveau de puissance du point de re- 
glage selon un parametre de modification sup- 
plementaire correspondant quand on a deter- 
mine I'accord avec au moins une configuration ss 
de decisions de debit predeterminee. 

17. Proc6d6 selon la revendication 16, comprenant en 



outre I'etape consistant a modifier le niveau de puis- 
sance du point de reglage selon Tun respectif des 
autres parametres de modifications suppiementai- 
res a des instants autres qu'une concordance de 
I'ensemble de decisions de debit avec la configura- 
tion de decisions de debit pr6d6termin6e et ladite 
au moins une configuration supplementaire de de- 
cisions de debit pr6determin6e. 

18. Systeme de commande du niveau de puissance 
remission dans un systeme de communication 
comportant une premiere station et une seconde 
station a distance, la seconde station emettant a un 
niveau de puissance predetermine un signal de 
communication constitue de trames de donnees 
dont chacune est cod6e a I'un predetermine de plu- 
sieurs debits de donnees, la seconde station rece- 
vant des informations de niveau de puissance de la 
premiere station et agissant en reponse pour regler 
le niveau de puissance, ledit systeme commandant 
le niveau de puissance et comprenant : 

des moyens (114) pour determiner un niveau 
de puissance du signal de communication tel 
que recti a la premiere station ; 
des moyens (118, 120, 122) pour produire des 
informations de niveau de puissance ; 
des moyens (124, 100) pour 6mettre les infor- 
mations de niveau de puissance vers la secon- 
de station ; 

caracterise en ce que 

le systeme comprend des moyens (112, 116) 
pour p'roduire une decision de debit pour cha- 
que trame de debit dans le signal de communi- 
cation recu ; et 

, les moyens (118, 120, 122) pour produire les 
informations de niveau de puissance agissent 
en reponse a une comparaison d'un ensemble 
de decisions de debit effectuee au cours du 
temps par rapport a un ensemble de configura- 
tions de decisions de debit predetermine^ 
pour determiner quel debit concorde, et agis- 
sent en reponse au niveau de puissance deter- 
mine. 



19. Systeme selon la revendication 18, dans lequel les 
moyens (112, 116) pour produire la decision de de- 
bit decedent chaque trame de donnees a chaque 
debit de donnees de la pluralite de debits de don- 
nees, produisent au moins une m6trique d'erreur 
pour chaque decodage de chaque trame a chaque 
debit de donn6es, et determinent, a partir de la me- 
trique d'erreur, pour chaque trame une estimation 
de Pun des debits de donnees auquel les donnees 
ont ete codees dans chaque trame respective. 



estimer par le premier emetteur-recepteur un 
debit de donnees pour chaque trame de don- 2s 
n6es du signal de communication et foumir une 
decision de debit correspondante ; 
comparer un ensemble de decisions de debit 
obtenues au cours de temps en fonction d'un 
ensemble de configurations de decisions, de 30 
debit pr6d6terminees pour determiner la confi- 
guration qui concorde ; et 
modifier le niveau de puissance du point de re- 
glage selon un parametre de modification qui 
depend des configurations de decisions de de- 35 
bit predeterminees qui concordent. 
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20/ Systems selon la revendicatiori 19, dans lequel les 
moyens (112, 116) pour produire la decision de de- 
bit determinent en outre a partir de ta metrique tfer- 
reur une trame tfeffacement dans laquelle les don- 
nees sont corrompues au-deta cfun point auquel s 
une determination peut etre effectuee du fait de Tun 
des debit de donnees auquel les donnees ont ete 
codees dans ta trame respective. 

21. Systems selon la revendtcatbn 20, dans lequel les 10 
moyens (1 1 2, 1 1 6) pour produire la decision de de- 
bit determinent en outre a partir de la metrique o°er- 
reur, une trame de probabilite de plein debit dans 
laquelle les donnees sont au plus haul debit de don- 
nees avec des donnees corrompues. is 

22. Systeme selon la revendicatbn 18, dans lequel les 
moyens pour produire les informations de niveau 
de puissance comprennent : 

20 

des moyens (118) pour regler un point de re- 
glage de niveau de puissance selon chaque de- 
cision de debit ; 

un moyen (120) pour comparer le point de re- 
glage de niveau de puissance au niveau de 25 
puissance determine ; et 
un moyen (1 22) pour produire des ordres de re- 
glage de puissance a partir de chaque point de 
reglage de niveau de puissance et du resultat 
de comparaison de niveau de puissance deter- so 
min6. 
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FIG. 3a 



SETPOINT = INITIAL SETP01NT 
FULL RATE RUN = FALSE 
FULL RATE COUNT = 0 
ERASURE RUN = FALSE 
ERASURE COUNT = 0 
VARIABLE RATE RUN = TRUE 
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FRAME RATE DECISION 
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TOB 
FIG. 3b 



SETPOINT = SETPOINT - 
DELTA DOWN FULL RATE 




FULL RATE RUN = FALSE 
.. , . FULL RATE COUNT = 0 
VARIABLE RATE RUN = TRUE 
ERASURE COUNT = 0 
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ERASURE 
OR 

FULL RATE 
LIKELY 
FRAME 



SETPOINT = SETPOINT + 
DELT A LP FULL R ATE 



r 



FROM 
FIG. 3b & 
FIG. ?c 
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FIG. 3b 



FROM B 
FIG. 3a * 



ERASURE 
F RUN- 




TO C 
FIG. 3c 



FULL RATE COUNT = 
FULL RATE COUNT + 1 




FULL RATE RUN = TRUE 
VARIABLE RATE RUN = FALSE 



v A * .... 




ERASURE 
FRAME 



FULL RATE COUNT = 0 
ERASURE COUNT = 0 
SETPOINT - SETPOINT - 
DELTA DOWN VARIABLE RATE 
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TO A 
FIG. 3a 



f 



ERASURE COUNT = ERASURE COUNT + 1 
ERASURE RUN = TRUE 
VARIABLE RATE RUN = FALSE 
SETPOINT = SETPOINT + 
DELTA UP VARIABLE RATE 
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FIG. 3c 



TOA 
FIG. 3a 



FROM C 
FIG. 3b 




FULL RATE COUNT = FULL RATE COUNT +1 
VARIABLE RATE RUN ■ TRUE 
ERASURE RUN = FALSE 
ERASURE COUNT = 0 




ERASURE 
f — FRAME 



VARIABLE RATE RUN = TRUE 
ERASURE RUN = FALSE 
FULL RATE COUNT = 0 
ERASURE COUNT = 0 
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ERASURE COUNT = ERASURE COUNT + 1 
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SETPOINT = SETPOINT + 
DELTA UP VARIABLE RATE 
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SETPOINT = SETPOINT + DELTA UP ERASURE 
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